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ABSTRACT 

L-Asparaginase (L-asparagine aminohydrolase, E.C. 3.5.1.l) 
has been proven to be primary component in treating 
Acute Lymphoblastic Leukaemia (ALL), widely observed in 
pediatric and adult groups. At present, clinical formulations 
of L-Asparaginase are derived from bacterial sources such 
as Escherichia coli and Erwinia chrysanthemi. When these 
formulations administered to ALL patients which lead to several 
immunological and hypersensitive reactions. Nevertheless, the 
extracellular enzymes have an advantage over the intracellular 
ones; they could be produced plentifully in the culture medium 

under normal conditions and could be purified economically. 
Microbes isolated from soil samples are screened for the 
presence of L-asparaginase. The isolates were characterized 
through dialysis, ion exchange and gel filtration and identified 
the presence of L -asparaginase in soil samples collected from 
different locations. The production of L -asparaginase is carried 
out by submerged fermentation using Luria Bertani (LB) 
broth. The study revealed that the collected samples provide 
a rich source for L-asparaginase and can further utilized for 
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pharmaceutical purposes. Hence, there is a need for additional 
purification steps to remove toxicity induced by the involvement of enzymes such as glutaminase and urease. 

INTRODUCTION 
L-asparaginase belongs to a group of homologous 

amidohydrolases family that catalyzes the hydrolysis of amino 
acid L-asparagine to L-aspartate and ammonia. One of the 
major methods to treat most common type of childhood cancer Acute Lymphoblastic Leukaemia (ALL) is through 
the enzyme L-asparaginase. L-asparaginase aminohydrolase is a vital enzyme act as a chemotherapeutic agent and also 
possesses a wide range of medicinal properties. Due to their 
antimicrobial property, they are widely used for the treatment 
of infectious/autoimmune diseases not only in human but also 
for the treatment of canine and feline cancer. Their richest 

sources are bacteria, fungus and plants and owing to their wide 
range of medicinal properties, they had a greater demand for 
mass production. This enzyme had much significance for the 
treatment of leukaemia particularly ALL and are widely used 
to reduce the formation of carcinogenic acrylanmides in baking 
and food industries. 

Currently, clinical L-Asparaginase formulations are derived 
from bacterial sources such as Escherichia coli and Erwinia 
chrysanthemi. Microbial strains such as Pseudomonas aeruginosa, 
Streptomyces gulbargensis, Aspergillus terreus, Aspergillus niger, 
Penicillium brevicompactum, Cladosporium are the main 
source of L-asparaginase. Bacterial L-asparaginase cause 
hypersensitivity leading to allergic reactions and anaphylaxis. 
Three types of asparaginase have been reported; asparaginase 
made from Escherichia coli (also known by its brand Spectrila), 
from Erwinia chrysanthemia (Erwinase) and long acting 
(pegylated) asparaginase (also known as pegaspargase). 

Recent studies on L-asparaginase have also been shown 
to have potential for preventing metastasis from solid tumor. 
Following, the most recent advances in protein engineering 
applied to the development of bio better ASNase (i.e., 
with reduced glutaminase activity, proteolysis resistant 
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and less immunogenic) using techniques such as site 
directed mutagenesis, molecular dynamics, PEGylation, and 
bioconjugation. 

Apart from medicinal uses, L-Asparaginase is also used 
in food industry to prevent acrylamide formation at high 
temperatures, which otherwise has carcinogenic and neurotoxic 
implications. The current study envisages attempting the 
isolation of L. asparaginase from soil samples collected from 
different locations. 

Soil samples was collected from six different locations and 
diluted in sterile distilled water and inoculated on M9 medium 
supplemented with phenol red as indicator (Table 1). 
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The inoculated agar plates were incubated at 37°C for 24 
hrs. The colonies picked from the plates and streaked on LB 

agar (Table 2) and incubated at 37°C overnight. The culture was 
isolated and characterization was done through gram staining 
methods and biochemical tests. 
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Isolation and characterization of L. asparaginase 

Table 1: Composition of Minimal Salt Media (50 ml) 
Dipotasium hydrogen orthophosphate 

L- asparagine 
Dihydrogen orthophosphate 
Sodium chloride 

Ammonium chloride 

Magnesium sulfate 
Agar 
peptone 
Distilled water 
Phenol red 
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Table 2. ILuria Bertani (LB) media Composition 
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Tryptophan 
Sodium chloride 

Yeast extract 

Agar 
Distilled water 

The production was carried out by submerged fermentation 
in which loop-full of bacterial culture was inoculated in a defined 
media (Table 3) and incubated at 37°C in a rotary shaker for 
48 hours. The enzyme produced were purified by means of salt 
precipitation, dialysis, ion exchange and gel filtration methods. 
The broth was centrifuged at 6000 rpm for 12 minutes. The 
supernatant was collected and ammonium sulfate was added. 
The precipitate was collected after centrifugation at 8600 rpm 
for 15 minutes. The samples were taken for dialysis and dialyzed 
fraction was poured into a burette over the ion exchanger 
(resins). The purification of the ample was done by gel fltration 
using potassium phosphate buffer at neutral pH. 

Dipotassium hydrogen orthophosphate 
L- asparagine 

Production and purification of L-Asparaginase 

Table 3. Production media 

Disodium hydrogen phosphate 
Sodium chloride 

Ammonium chloride 

Magnesium sulfate 
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Effect of pH and temperature 
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Among the identified 34 organisms, 12 organisms was 
selected randomly and screened using minimal salt media. After 
incubation, pink and orange colored colonies was found. The 
activity of L-asparaginase was identified based on the pink color 
bacterial colonies. The colonies with pink zones around the 
colony were considered as L- asparaginase producing strains. 

Production and purification 
The pink color colonies produced more enzyme in sample (S2) at(OD = 4.640). The enzyme produced were purified and fine product was produced through dialysis, ion exchange and gel filtration. 

Enzyyme activity 

Enzyme Characterization 
Different factors such as incubation time, pH, temperature, and substrate concentration had a greater influence in 

enzyme activity. Enzyme activity is maximum at incubation 
for 10 minutes. The enzyme activity slowly declines when the incubation periods increased (Figure 1). The enzyme activity is maximum shown at acidic pH (3-4) (Figure 2). Maximum enzyme activity was showed at the temperature (30°C to 40° C) 
(Figure 3). Maximum enzyme activity showed at the substrate 
concentration of sample (4.5 ml) (Figure 4). 
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Fig 1. Effect of incubation time on enzyme activity 
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Temperature (Celcius) 

Enzyme activity 
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Fig 2. Effect of pH on enzyme activity 
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Fig 3. Effect of temperature on enzyme activity 
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A well-defined precise band were found in the gel resolved 
in poly acrylamide and after destaining method. 
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L-Asparaginase has received considerable attention as a 
primary component in the treatment of acute lymphoblastic 
leukemia (ALL). Extracellular enzymes have an advantage over 
the intracellular ones; they could be produced plentifully in the 
culture medium under normal conditions and could be purified 
economically. In this study the extracellular activity was more 
than the intracellular one, this offers easy enzyme recovery 
without the need for cell lysis. 

The bacterial strain was isolated from soil samples collected 
from Azyme Biosciences, Bangalore. Strains producing 
L-asparaginase were identified by a pink colored colony on 
modified M9 agar medium with phenol red as an indicator for 
detection of L -asparaginase producing colonies. The microbial 
strain with the pink colored colony was selected for further 
studies. Previous studies, revealed the isolation ofL-asparaginase 
was carried out by exploring different soil microorganisms 
like bacteria and fungi. The media used for the isolation for 
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actinomycetes from soil are on starch-nitrate agar. Six different 
soil samples of Vishakhapatnam regions were screened for 
potential producers of L-asparaginase using modified Czapek 
Dox's agar containing L-asparagine and phenol red indicator 
with pH 6.8. The strain isolated from slaughter house soil 
sample showed the maximum activity. 

Purification of L-asparaginase was achieved by using 
ammonium sulfate saturation, Sephadex G-100 gel filtration, 
and CM-Sephadex C50 cation exchange column, DEAE 
sepharose CL-6B column. L-asparaginase activity was 
determined by hydrolysis of L- asparagine to release the 
ammonia which was measured by using Nessler's reaction. A 
mixture of 0.1 ml enzyme extract, 0.2 ml of 0.05M Tris-HCI 
buffer (pH 8.6) and 1.7 ml of 0.01 M L-asparagine 21 Isolation 
and survey of L-asparaginase producing bacteria from soil was 
incubated for 10 min at 37"C. The reaction was stopped by the 
addition of 0.5 ml of 1.5 M trichloroacetic acid (TCA), and then 
centrifugation at 1000 rpm, 0.5 ml of supernatant was diluted 
to 7ml with distilled water and treated with 1 ml of Nessler's 
reagent. The color reaction was allowed to develop for 10 min 
and absorbance read at 480 nm with a spectrophotometer. 
Protein estimation was performed to determine total protein 
contents were estimated according to Bradford method with 
BSA as standard and the activity of L- asparaginase was assessed 
by the mnethod of Mashburn and Wriston assay at 480 nm. 

The results revealed that L-asparaginase activity was 

observed at 400C, pH6 to 7 and 125ml asparagine concentration. 
The optimum alkaline pH ofthe enzyme is attributed to that the 
aspartate liberated by asparagine hydrolysis has lower affinity 
to the active catalytic site of the enzyme. This enables more 
binding of asparagine to the enzyme. On the other hand, at 
acidic pH the breakdown of asparagine by the enzyme results 
in the production of aspartic acid which has high affinity to the 
enzyme catalytic site, disabling the binding of asparagine to the 
enzyme. The same results were recorded by other researchers 
who found the maximum enzyme activity from Streptomyces 

halstedii and Penicillium brevicompactum at pH 8.0, while 
others reported the maximum activity from B. licheniformis 
and Streptomyces gulbargensis at pH 9.0. The molecular 
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weight of L-asparaginase was found to be varied according to the source of enzyme having molecular weight of 80kDa in Corynebacterium glutamicum and protein weight of 140kDa in 
Streptomyces sps. while E.coli possess smaller molecular weight ranges from 33-34kDa. The molecular weight of the extracted enzyme was determined by performing SDS-PAGE (sodium dodecyl sulfate-polyacrylamide gel electrophoresis) according to the method of Laemmli with a separating acrylamide gel and stacking gel containing SDS. After the electrophoresis, the gel was stained with Coomassie brilliant blue R-250 and destained solution. SDS-PAGE of the enzyme preparation revealed only a single distinctive protein band for the pure preparation of L-asparaginase with an apparent molecular weight of ~53 kDa. 
Other reports on production and purification of L-asparaginase from E. coli revealed that the molecular weight was determined as 153 KDa with the help of SDS-PAGE. SDS-PAGE separation showed only one band characteristic of the enzyme preparation and no detectable contamination. Therefore, L-asparaginase was a homogeneous protein. The molecular weight of each band was determined at a moBecular weight of 65 kDa. The molecular weight of L-asparaginase has been found to vary with the enzyme source of purified. 

CONCLUSION 
L-asparaginase is an extracellular enzyme which is a prime 

therapeutic agent for the treatment of Acute Lymphoblastic Leukemia (ALL). L asparagine is essential for the survival of both normal and cancer cells. Most normal tissue can synthesize L-asparagine for their metabolic needs while malignant cells 
cannot and must constantly rely on external supply. The results revealed that L- asparaginase activity was observed maximum at 40° C, pH 6 to 7 in 125 ml asparagine concentration. The optimum alkaline pH of the enzyme is attributed to that the 
aspartate liberated by asparagine hydrolysis has lower affinity to the active catalytic site of the enzyme enable more binding. Studies reported the antioxidant and antitumor activity of the enzyme which can further used for various medicinal purposes. 
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